Abstract. Visual Basic Application for Excel is a simple program language and has
Introduction
Mathematics is one of the essential foundations so that the subjects are taught from an early age to college. It can not be denied that all circles much need mathematics without being limited by age. Through mathematics, a human being can develop logical, analytical, systematic, critical, and creative thinking skills, as well as cooperative abilities applied in daily inhalation (Bernard, 2015:198) . Unfortunately, many obstacles faced by students facing math problems. One of them is the lack of pre-requisite understanding that they should be able to master. Their tendency depends on the way the work process should be followed without understanding the actual storyline. The math subjects in the school cause this factor are monotonous and less varied in the use of instructional media, thus fewer interest students (Bernard, 2014:425) .
One that must be mastered by students as the key is to learn the concept of arithmetic operations such as sum, subtraction, multiplication, and division. Or associate the mathematical functions that the student thinks are new material but which have actually been studied previously. So the difficulties of students not yet understand the mathematics to the next stage because it has not been able to associate the basic mathematics or the so-called prerequisites, this is in accordance with Astuti (2018:69) that students in Indonesia are not accustomed to solving problems. Another student's difficulty is conveying mathematical symbols and identifying to distinguish symbols such as understanding about variable differences and constants.In fact, the linkage of this concept has been studied as to the set or may be analogous to other forms. Of course, this is needed by the media visually so that students understand some examples. Benefits of mathematics learning media are petrified students who are a concrete operational phase in understanding the material that is abstract or less able to be explained by using verbal language (Batubara, 2017:15) .Media to be created must be in accordance with the achievement of mathematics subjects are being studied in the classroom.
To create mathematical media, it should be designed according to the learning strategy about the effectiveness of time, space, and materials. Because it is not easy, media can be made with a short, but not necessarily be useful for students, but the purpose of media provides convenience to students to understand the material so that during the process of mathematics, students are not dependent on the source text (Wijayanti & Khikmiyah, 2016) . Based on the utilization and the purpose of the media, that ICT is a technology that can be used as an alternative media. Because ICT already provides images of various shapes and sizes so easily designed well. One of ICT-based media is Microsoft Excel, and the software is rich in mathematical functions for data processing. Microsoft Excel also provides images such as Shapes, Picture, Graphics, and Diagrams, but at this time most people still connect the data processing cells with graphics such as running Shapes, Picture, Graphs, and Diagrams into a dynamic form by using Visual Basic Application for Microsoft Excel.
According to Chotimah, Bernard, & Wulandari (2018:4) that Visual Basic Application can create drawings that are designed into a more interactive mathematical tool, and also do not have to cost, and do not need much consideration to choose the material. And even the Visual Basic Application language has a language structure that is not so difficult for high school students or teachers.
The ease of Microsoft Excel software by using VBA, giving students the ability to compile or process understanding to make structured steps that help students misunderstand how the process comes to the results. During this time, the weakness of students is to interpret the symbols of mathematical variables, constants and equations.This is in line with Senjayawati & Bernard (2018:66) that mathematical software can also solve theorems or mathematical definitions by writing to the results of the objectives.
Research Methods
The study was conducted in one of the junior high schools in the city of Cimahi, West Java, Indonesia. The samples in this research are two classes with 30 students in the first class and 33 students in the second class. The first class was implemented VBAbased mathematics learning games for Microsoft Excel as an experimental class and the second class was conducted with conventional learning as control class. The research design method with Quasi-Experiments where the selection phase is not done randomly because the two classes selected have the same ability. The research design is as follows.
O: Pretest/Posttest of Understanding Mathematics Ability X: Using VBA-Based Games for Microsoft Excel -----------: Non-random samples with the ability of two classes that have the same ability
Results and Discussion
At the time of pretest, the experimental class and control class are given about the ability to understand the equation of one variable, and the results obtained from both groups in Table 1 . Table 1 shows that the average value for the experiment class is 7.08 and for control class is 7.48.This means the control class is higher than the experimental class. And based on the standard deviation aspect, the experiment class is on 1.73 while the control class is on 1.84 which means the standard deviation of experiment class is smaller than the control class, it means that the value of spreading of experiment class data more evenly than control class. For whether there is a difference in the mean of between experimental class and control class, the first step is whether the two grades of students of the course are normally distributed or not. Table 2 , shows the results of statistical values for the controlclass of 0.139, the degree of freedom is 29 and a significant value is 0.157. For the experimental class, a result of statistic value is 0.147 with a degree of freedom is 32 and a significant value is 0.78. Since the significance level of the table is 0.05 then the two significant values for the control and experimental classes are greater than 0.05. This means that the two data are normally distributed. The homogeneous test will be continued to see whether the dispersion of values a gainst the mean is the same or not. Table 3 shows that the value of the second F test of the data is 0.461 and the significant value of 0.521 is greater than 0.05, meaning that the two data are homogeneous. To see the average difference between the two groups, taken from the t-test on the data having the same variance of 0.85 with the degrees of freedom 60 and the significant 2-tailed value of 0.399. This means that the two average values are not different. Table 4 shows the students' average score at postest for the experimental class is 17.19, and the average score for the control class is 16.03 means that the average value of the experimental level is greater than the average value of the control class. For the standard deviation value for the experimental class is 1.91 and for the control class is 1.56. Since the control class' standard value smaller than the experimental level, then the scores of the students' grade of control on the average value are more evenly than the experimental class. And to see the average difference between the two classes, both data must normally be tested. Table 5 , the statistical value used Kolmogorov-Smirnov for control class is 0.1458, degrees of freedom is 32 and a significant value is 0.071. For control class statistic value is 0.158, degrees of freedom is 29 and the significantvalueis 0.054. Since both data have a significant value greater than 0.05, then both data are at the normal distribution and continued with the homogeneous test. Table 6 shows that the F-test for both data is 1.124 with significant value is 0.293 bigger than 0.05. This means that both information is homogeneous, then continued with the analysis of difference of average that is t-test and got value -2.59, the degree of freedom is 60 and significant value is 0.012 for 2-tailed. While for the 1-tailed to see that which grade is better, then the considerable value is divided into 2 into 0.006 Uyanto (2009:153) less than 0.05, and according to table 4 that the average value of the experiment larger than the control class then the experimental level is better than the control class.
To see if there is an increase in pretest or early learning with post-learning then the N-Gain seen on each student based on table 1 and Table 4 shows that both classes show an increase in mean value, then compare which is better N-gain between two levels. In Table 7 , that the average value of N-gain in the class the experiments were larger than the average N-gain values in the control class, and the standard deviation value of N-gain of the control class was smaller than that of the experimental N-gain class, meaning that the control group's N-gain values were more evenly distributed than the experimental level. To see the difference in the average of the two classes especially for the normality test of the two data. In Table 8 , it shows that the statistical value using Kolmogorov-Smirnov for the experimental class is 0.112 and the control class is 0.107 with each degree of freedom is 29 and 32 respectively. The significant value of for both data is 0.200 greater than 0.05.This meanis that the two data are typically distributed. And continued with a homogeneous test. Table 9 , shows the F test value of both data is 0.419 and its significant value is 0.52 greater than 0.05. This means that the two average values of N-gain are homogeneous, followed by the test of average difference with using t-test, with t -2.557 value, degree of freedom is 60 and significant value of 2-tailed 0.013, to see t-tailed test result hence substantial result of t 2-tailed t-test divided by equal to 0.0065 smaller than 0.05 means that the average value of N-gain experiment better than the control class.
The ability of students understanding mathematics by using VBA-assisted math games for Microsoft Excel is presented in Table 10 .
In the table, it explains that there is 1 student who has low mathematics ability is also low on the strength of understanding. There are 3 students of moderate math skills but low comprehension ability, 2 students with high ability in mathematics but low comprehension ability, 6 students with low ability of math but their ability of understanding, 11 students that ability of math and the mathematical knowledge of the agreement is also low, 5 students with high math ability but medium understanding ability, 4 students of medium math ability but high understanding ability. Those mean that there is an increase of 85% of students have low capacity to have a moderate value, there is a decrease of 16.67% average ability of math has low comprehension ability, but an increase of 22.22% math ability has a high understanding ability. While high math The Table 12 explains that there is 1 student with low and low ability understanding. There are 3 students with moderate questionnaire but have a low score, 2 students with high questionnaire but low comprehension ability, 5 students with low questionnaire but have medium understanding ability, 16 students have a medium questionnaire and have medium ability, a student with high questionnaire but medium understanding ability, a student with a medium questionnaire, and 4 students with high questionnaire and high comprehension ability. Consistently 16.67% of students with low questionnaires and low comprehension skills, 80% of students with medium questionnaires and medium comprehension skills and 50% of students with high questionnaires and high comprehension skills. Table 13 informs the contingency value of the association between students 'selfconfidence questionnaires. Students' comprehension ability is obtained with a value of 0.525 and considered as a moderate category and for its significant value is 0.016 less than 0.05. This means that there is an association between students 'self-confidence and students' understanding ability.
Students have difficulty at the beginning of learning to determine the value of x from the concept in two segments. Introduction students from grade 7 have not mastered the basic math prerequisites, namely students have not been able to share concepts, the properties of addition and multiplication operations such as commutative, distribution, identity, inverse and distribution. This causes knowledge about mathematics education (Jarlskog, 2016:50) . Students who have not been able to interpret the operations of counting mathematics, other than that other factors of mathematical concepts and difficulties in drawing and calculating operations (S. Chamundeswari, 2014:34) 
Figure 1. Student Difficulties in the Counting Process
In Figure 1 , the first grade of junior high school student's work shows mistake.In the beginning, it is not appropriate to adjust the problem and the picture. Secondly, the multiplier counting process is correct but when the method determines the value of x, the student begins to get confused, seen when the student moves the 6x amount from the right and the left, as well as the number of the -12 from left to right, and the end result is less precise.
From the observations of 32 students, according to the mathematical calculation process shows that of 10.64% miscalculation of students with the nature of distribution, 54.37% of students' errors in the concept of comparison, 68.53% of errors made the number and operation of calculations with property identity, and 67.95% of students have not been able to connect between images and mathematical concepts. This is in line with Njagi (2015:169) student difficulties because of the weak ability to understand mathematical symbols, this can be seen in the results of the workmanship, the student's error identifies the symbol link -mathematical symbols with pictures.
Figure 2. Mathematics Game Design Game
In the first step, the researchers collected data from 32 students for consideration. The second step of the researchers created a solution that could connect between mathematical concepts and learning media according to the cost and time of manufacture. Judging from its utilization, the mathematics learning media using Microsoft Excel based on VBA is more practical and efficient, because the software already provides images with various shapes and sizes taken from Shapes in the Insert menu and its advantages, it is easy to process numbers related to images to make more interactive math game (Bernard & Chotimah, 2018:2) . Figure 3 depicts some figures which were designed according to the relation of the mathematical concept that is the equations of one variable. By making a story of the difference of the two-car journey that has the difference in speed and distance difference, and the time specified describes as answer x. And to move the car depends on the equation of each, while the two frogs as observers to see the difference in the distance of the initial car and the difference in the distance of the car as it begins to move as the reason for moving the variables and numbers from one segment to the other.Then the students answer the result of x whether same on the result of the answer when the car is moved, of all the commands, will be connected using the Visual Basic language.
After finishing to create a VBA-based math game for Microsoft Excel and then tested to students in the classroom, so students can deduce from some examples of questions related to the equation of one variable. Students try from several examples of the equations of a mathematical variable then practiced from the properties of counting operations so that students can deduce from the process through the math game. Figure 5 . So that they display the correct results. By providing math games, students tend to be more active in discussing with peers and actively giving opinions if there is a wrong and accurate calculation process. From the final results of the study, the work of 32 students. According to the mathematical calculation process of 6.78% miscalculation of students with the nature of distribution, 10.77% of students 'errors in the concept of comparison, 15.85% of the students' errors in calculating and operating calculations with property identity the opposite. And 25.37% of students have not been able to connect between images and mathematical concepts. It means that there is an increase in students 'abilities in students' understanding of the relationship of one variable. By using VBA-based ICT for Microsoft Excel, mathematics learning is more effective than learning without using VBA for Microsoft Excel, judging from the many activeness of students to solve mathematical questions. This is in line with Ghavifekr & Rosdy (2015:188) which states that there is a factor of student activity Mathematical learning between teachers and students is more effective. In addition, it raises the confidence of students from working on the problem to solving the problem with the steps they make in accordance with the students' understanding ability in a structured manner after observing the method using VBA for Microsoft Excel, because there are positive attitudes students enjoy when displaying VBA games for Microsoft Excel and quickly responding when conducting discussions. This is in accordance with Cakir (2012 Cakir ( :1021 that students' attitudes toward learning at school and at home have computers that have a good response compared to students who study without computers.
There are some aspects that must be considered by researchers to make teaching aids. First, the importance of good communication between teachers and students, because not all of them understand because of the explanation from VBA for Excel. Second, the teacher must make a strategy for making Vba for Microsoft Excel media before the learning and teaching process takes place because it considers the limitations of time with the weight of the material to be delivered.
Conclusion
Based on the results of research that VBA-based Math Games for Microsoft Excel can improve the ability of students to understand the junior high school and foster a sense of confidence students to work on the equation of one variable. By using mathematics learning media using VBA for Microsoft Excel, teachers can produce props more practical and efficient. As well as helping teachers to deliver interactive images relating to math materials at school.
